Abstract: Climate change is often referred to as one of the most complicated challenges facing humanity, characterised in various literatures as a social dilemma operating at multiple scales (individual, national, international). The present study considers the ways in which members of the public interpret climate change in these terms, drawing on data from multiple datasets, both qualitative and quantitative, from 1997 to 2011. As well as drawing out the nuances in participants' perspectives on the social and societal dilemmas inherent to climate change, the present study also highlights the rejoinders and resolutions proposed by people to these dilemmas. It is suggested that recognition of the ways people find to navigate these difficult issues offers some cause for optimism regarding the public's conceptualisation of, and response to, climate change.
Introduction
Across most parts of the world, public majorities recognise the basic reality of climate change and express concern about its consequences [1] . Cross-European research in 2011 found that one in five people were of the view that climate change is the single most serious problem facing the world, more so even than placed the economic situation in this category [2] . Most people are of the view that climate change is either happening now or will manifest in the near future [3, 4] and many believe that they have personally experienced climate change [5] .
In terms of the relationship between individual behaviour and global climate change, studies furthermore suggest that there is a general acknowledgement by people of a personal obligation to help OPEN ACCESS address climate change [1, [6] [7] [8] ; albeit that responsibility for achieving mitigation tends to be ascribed primarily to government [9, 10] .
Despite this widespread recognition of the legitimacy and importance of climate change, there is however a strong sense in which it is also understood as a hugely complicated-perhaps even intractable-issue. In the academic literature, a number of scholars have spoken of climate change as a ‗wicked' problem due to the many complex interdependencies in society that contribute to climate change and the attendant difficulty in reaching solutions [11] [12] [13] [14] . One component of a ‗wicked' problem by this formulation is the lack of a clear understanding of the cumulative impacts of collective action ( [15] ; see also [16] ). One of the central difficulties in addressing climate change is that whilst each person's (or even each country's) emissions are individually negligible, collectively they are highly significant.
In the tradition of social psychology and behavioural economics, such a problem relates closely to the notion of a ‗social dilemma'. The definition of a social dilemma is that situation in which individual action which is undesirable in collective terms (e.g., having high personal carbon emissions) nevertheless results in better personal outcomes (e.g., maintenance of a high standard of living); and yet, if most people were to act in this way, the outcome for all is undesirable [17, 18] .
Climate change has now been conceptualised in terms of a social dilemma across a range of literature. Raihani and Aitken [19] for instance argue that, in policy terms, -climate change represents the largest social dilemma humans have ever faced‖. In a paper for the World Bank, Irwin [20] applies insights from economic theory to outline the multiple manifestations of social dilemmas with respect to climate change. Based on the use of survey methodology in New Zealand, Aitken et al. [21] conclude that there is a causal link between people's perceptions of a social dilemma and reduced action on climate change. Lorenzoni et al. [22] also suggest that what they term the ‗worry about free-rider effect' (refraining from taking action because others are not) constitutes a significant barrier to individual action. Others have also looked at personal determinants and structural influences on behaviour within climate change-related social dilemmas [17, 23] .
These studies taken together illustrate that the social dilemma framework represents a powerful descriptive and analytic device for characterising the choices of individuals within a real or simulated climate change context. What is missing from the literature, however, is a systematic attempt to understand the ways in which individuals themselves understand and reason about climate change as a social dilemma. This is important because ultimately it will be people's perceptions of the climate dilemma which will influence their responses to it. As such, the present study asks the following questions. In which ways is climate change understood by people themselves as a social dilemma? What conclusions are drawn by people about individual (in)action in this context? Which resources are drawn upon to resolve and respond to the complexities inherent in the climate dilemma?
The qualitative data used in the present study to answer these questions were obtained in the UK over the period 1997-2010. These form the principal emphasis of the study. In addition, findings are presented from survey data obtained in the UK in 2011, which are used to characterise the prevalence of social dilemma beliefs.
Qualitative Data and Analytic Approach
The present study seeks to identify commonplace themes across six qualitative datasets. Each of these was obtained from studies designed to investigate public perceptions of climate change and related issues. Whilst conceptually related, the studies were carried out independently by different research teams. The 1997 The , 2000 The , 2002 The , 2007 and 2010 datasets were derived from focus group/group interview studies with members of the UK public at these time points. The 2003 data was derived from individual (including paired individual) interviews. All datasets comprise verbatim transcripts of discussions. The datasets from 1997-2007 were kindly made available to the author of the present study by those involved in the original research (see Acknowledgements). Table 1 gives an overview of the projects from which source material was used for the secondary analysis carried out for the present study [8, [24] [25] [26] [27] . Further material obtained in 2010 comes from the author's own primary research [28] . The use of datasets spanning six separate projects and a 14-year period enables the present research to draw conclusions which can be considered generalisable across research settings and stable over time, in a way in which the analysis of one dataset alone (e.g., the 2010 data) would not. In viewing climate change as a social dilemma, a broad prior analytic framework is utilised in the analysis of the data-as such, the present discourse analysis is not intended to constitute a fully inductive approach. Rather, analytic attention is given to the ways in which a social dilemma frame manifests in the numerous specific but typical instances across the datasets. This enables a detailed exposition of how climate change is seen as a social dilemma by public participants, in a manner which is recurrent across unrelated research projects. In this way, the study aims to present findings which are characteristic of a general public understanding of the climate dilemma.
The discourse analysis used in the present study draws on that of Dryzek [29] and the social psychological tradition of Potter and Wetherell [30] . Whilst there are differences in emphasis between these approaches, each acknowledges discourses as constituting shared representations of the world: these are described by Potter and Wetherell as ‗interpretative repertoires'. Other authors have characterised discourses similarly as ‗ensembles of concepts' [31] or ‗commonplaces' [32] .
The work of Dryzek [29] informs the approach used in the present study for its focus upon identifying discourses through reference to their component parts and general characteristics. In line with the methodology developed by Dryzek [29] the component parts of the social dilemma discourse are presented in terms of:
(i) its ontology-the basic entities whose existence is recognised or constructed (ii) assumptions about relationships-the nature of relationships between individuals and other social actors (iii) agents and their motives-the social actors about whom the discourse is concerned, and the reasons ascribed to their actions (iv) its key metaphors and rhetorical devices-the concepts and language which shape the discourse The work of Potter and Wetherell [30] informs the study for its focus upon discourses as having function-acting as ‗sense-making devices' or being used to support arguments or actions. The ways in which the social dilemma discourse is used by participants is considered as part of the reporting of results.
Where ascribing comments to participants within the results, a coding system is used in which each individual is assigned a unique code reflecting their position within a research project (‗P') and the year of their participation (e.g., ‗-2007'). For example, participant P4-2010 is participant ‗4' from 2010.
Discourse Analysis Results

Summary Features
The social dilemma discourse emphasises the inherent tensions between collective versus individual interests in the context of climate change. This may be conceptualised at various scales, from the individual to the international: for example, the value of individual action on climate change may be seen as futile where others do not act; international solutions may be viewed as unattainable due to multiple conflicting national interests.
The central and recurrent features of climate change as a social dilemma within participant talk are summarised in Table 2 . Participant excerpts are subsequently utilised to discuss, firstly, the varied means by which climate change is characterised as a social dilemma and, secondly, the ways in which participants propose responses and resolutions to these dilemmas. 
Assumptions about relationships
 Conflicts between collective and individual interests  Cooperation and reciprocity (both by their absence and as a way of responding to dilemmas) Agents and their motives  People and institutions at all scales-in particular individuals, national governments, nations  Primary motivation of self-interest Key metaphors and rhetorical devices  Social systems as ‗Darwinian'-e.g., survival of the fittest, competition between social actors  Global ‗villains' (e.g., USA, China) and ‗minnows' (e.g., England)  Climate change as a ‗trap'-multiple competing interests at odds with collective public good  Free-riding-ability and tendency of social actors to pursue own interests irrespective of others  ‗Drop in the ocean'-unilateral action pointless in and of itself  ‗Doing your bit'-individual action in a collective context  ‗Everyone'/‗everybody' acting-collective action in response to a social dilemma
The existence of, and problem of responding to climate change is argued in a number of places to derive directly from the nature of humanity and human society, where these are seen as being inherently self-interested and ill-suited to responding to large-scale collective problems. It is in this context that in a year 2000 group participant P5-2000 talks of being -pessimistic‖ about the ability of -mankind‖ to respond to climate change; likewise in 2010, participant P20-2010 argues that they are not optimistic due to -human beings‖ being self-interested:
I tend to get a bit of a pessimistic outlook on mankind… as far as being able to get together and make independent decisions for the benefit of everybody without self-interest coming into it… this is the big problem and probably one of the biggest problems for mankind. (P5-2000) It's going to come down in the end to ordinary human beings either helping things, climate change… to all get working together… but I don't know whether that's possible. I'm not very optimistic really, because I think self-interest will take the place of a great many people, in their thoughts. You ask people: ‗would you be prepared to do all this sort of-for somebody else?' And the answer… is probably ‗no', in their minds. (P20-2010)
Where this type of reasoning is contextualised to the national and international level, such self-interest is portrayed as problematic particularly where some countries are seen as more vulnerable than others-this is illustrated by the following argument of P5-1997:
If you're asking every country in the world, all the big powers to do something about it, if some countries or [regions] are not as badly affected, they're not going to be as forthcoming are they [in contrast to] if everybody's in the same boat.
Equally, in 2002 an exchange between participants asserts the view that those with ‗power' and ‗money' are bound not to be concerned with ‗everyone else': P24-2002: Those that are in power and have got the money and all the rest of it will find a way of being above everybody else and they won't bother too much about those that are getting drowned.
P23-2002:
If it got flooded they'd probably build a house on stilts or something, and it's tough for the person down there who's got nothing, they've still got their nice big house and everything… and [expletive] everyone else basically.
At the international level, the archetypal self-interested nation referred to-seen as central to the international social dilemma of climate change-is the United States of America (although China is also frequently referred to). For example in 1997, P4-1997 argues that problems with international agreement on climate change have arisen due to -America sticking their heels in‖. P7-2002 similarly refers to the USA being characteristically obstructive, where he asserts -I don't think there's the will politically within the world to do much… the biggest polluter being America, they're just not prepared to do anything‖. Elsewhere other global ‗villains' are pointed out as culpable both for causing and failing to address climate change-indeed, the idea that individual nations' self-interests lead to lack of global action, is widespread across all datasets. This is illustrated by the following excerpts: That the phrases ‗waste of time', ‗pointless', and ‗drop in the ocean' are used here, draws attention to the potentially fatalistic consequences of a social dilemma perspective of climate change in the context of international action. Furthermore, even at the very small-scale, participants often emphasise the inequities and inconsistencies of causes of and responses to climate change. For example, it is not uncommon for discussions of personal action around climate change to relate to everyday issues such as recycling and use of resources, and here questions of interpersonal social dilemmas emerge recurrently. At the individual level, the problem of ‗free-riding' is thus construed as a social dilemma, whereby the lack of action by some is seen to limit the value of action by others. This is illustrated by the following excerpts from 2002 and 2003:
The hardest part about it… you'll always get a certain amount of people that just won't be bothered at all like everything else… (P21-2002) I sometimes feel we're wasting our time, because so many other people don't do things… I sometimes wonder if it's worth it. (P7-2003)
The perspective that individual action is irrelevant may even be extended to argue that-in the context of a social dilemma-acting in a pro-environmental manner is essentially foolish, as propounded by P23-2007:
I read last week, there was a family and they decided they were going to go completely green, they weren't go to have a car, they weren't going to do this, they were going to do that… and I thought, more fool you. 
Responding to Climate Change as a Social Dilemma
As many of the excerpts above demonstrate, social dilemma perspectives on climate change are commonplace and tend to be associated with a sense of resignation, fatalism and lack of agency. Nevertheless, this is not an inevitable reaction to the social dilemma framing-indeed, there are striking instances of participants proposing resolutions and responses to characteristic social dilemmas in both pragmatic and normative terms.
One rhetorical device frequently employed is the notion of ‗doing your bit'. This is used both to argue for a social obligation and also as having worth as part of a cumulative effort. For example, P17-2003 directly counters the suggestion that there is ‗no point' in individual action in the absence of government intervention, by drawing on the idea both of personal obligation and as part of a wider effort:
Moderator: So… the fact that the government isn't taking more action… does that make you feel there's no point in individuals, yourself, making an effort to cut down, or…? P17-2003: No, I would still do my part if I could, because that's the only way I feel I can help… I suppose I'm thinking, yeah, it's only a very small part, but if other people do it as well, it should make a difference. It certainly should. And if you can get people to do that worldwide, it would make a big difference.
The simple entreaty to ‗do your bit' recurs frequently in other datasets. Thus for example in 2007, P6-2007 suggests that -we can all try and do our bit‖, P23-2007 that -we should all do our bit‖, P67-2007 that -you should… just… try and, you know, do your bit as it were‖, and P84-2007 argues that there is a purpose (the term ‗can' is used in this respect) in individual action: -humans can do something… you can do your own little thing‖.
Likewise, across the 2010 data this idea recurs-both in normative (what one ‗should' do) and pragmatic terms (as contributing to a whole). For example, participants P14-2010 and P23-2010 both suggest that individual contributions lead to a cumulative impact (the latter in response to the more fatalistic perspective of another participant); and P25-2010 asserts an obligation to act given the UK has a high relative (‗per capita') impact: All we can do is do our bit and as we are one of the nations that per capita consumes an awful lot, it's very necessary for us to do that. (P25-2010) P27-2010 also argues for individual action on the basis of both a normative (‗a responsibility') and cumulative (‗collectively') argument: -if everybody does something, then collectively it should be more powerful than anything else. And I [think] everyone's got a responsibility to do something‖.
As with P27-2010's reference to ‗everybody' and ‗everyone', the cumulative worth of multiple individual action is affirmed in many places across the datasets. This is often revealed through the use of similar language-for example, P4-2002 argues that -if we all stood together… there is the wherewithal to change things‖, P12-2002 that -if everybody did one small thing… that's going to help‖, P24-2007 that -everybody should be involved‖ and P4-2010 that individual action would be meaningful -if everyone did it‖.
Even where it may not be clear that individual action occurs within a cumulative context, participants argue for its occurrence nonetheless-for example, a participant within the 2000 dataset asserts that -trying to get a disparate group like Europe… to do something about climate change is going to be very difficult… so I think we've got to revert back to what is achievable within our own compass‖ (P1-2000) .
The argument for individual action despite-indeed because of-the social dilemma character of climate change is asserted by two participants (P11-2007 and P13-2007) in direct response to another participant's (P17-2007) repeated suggestions that this has little value, in the following 2007 exchange (part of this dialogue has previously been reported in [6] ). This is revealing for the rejoinders offered to lines of reasoning characteristic of the climate change social dilemma in several different guises: Exchanges such as the one presented above illustrate the ways in which both a social dilemma framing and an ‗anti'-dilemma counter position serve functions in interaction, and, as importantly, support rationales either for action or inaction on climate change at the personal level. In the case of P17-2007's argument-characteristic of a social dilemma interpretation-action on climate change at a personal or national level is irrelevant and ineffective. However, the arguments made by P13-2007 and P11-2007 present individual or single nation action as having purpose and meaning even in the explicit context of a climate change social dilemma.
An exchange between participants within the 2010 data also demonstrates how the types of arguments outlined above play out in both normative and pragmatic terms, and in the context of individual and national level action. As in the 2007 exchange above, arguments are made by one participant (P37-2010) that the inaction of business precludes an obligation for individual action. In response, participant P41-2010 directly criticises the social dilemma framing presented (‗why should I do it because they're not doing it?') and argues that action is required primarily for normative reasons (‗because it's the right thing'), drawing on the idea of ‗doing your bit' to do so. (A response in turn from P37-2010 is also included, in which the notion of ‗human nature' is used to argue again for a more fatalistic social dilemma perspective.) P37-2010: I think business gets away with murder... We've all been forced to recycle with our councils [with] the wheelie bins for how long now? But... shouldn't it be the same for everyone? P41-2010: But you can't go -well why should I do it because they're not doing it?‖ that argument... you should do it because you should do it, not because somebody else is doing it or not doing it. You should do it because it's the right thing... You can't blame everybody else, you've got to take personal responsibility and say: even if everyone else is still messing up, I, me, I know I'm doing my bit, and if everybody… P37-2010: But I can't help who I am, and human nature dictates to me, I think: well why am I doing it and my firm that I work for isn't even doing it?
This exchange illustrates that whilst the social dilemma framing has some force in argument, participants are nevertheless able to draw on resources to counter it in ways which acknowledge the framing, whilst at the same time, directly challenge its assumptions and implications.
Quantitative Data and Analytic Approach
The quantitative data reported in the present study formed part of an online survey carried out between 7th and 15th February 2011 designed to obtain public perceptions of climate change [28] . Quota sampling [33] was used to obtain a representative sample by age and gender according to 2001 UK Census estimates; the final sample comprised 500 respondents. The survey was administered by a market research company through their pre-existing online respondent panel.
Four items were included which were intended to reflect the conceptualisation of climate change as a social dilemma, including means of responding to this. Two of these were designed and utilised in previous research [26, 34] . Two further items were original and were constructed for the purpose of gauging public perceptions concerning the social contexts of climate change. Participants were asked to what extent they agreed or disagreed, on a five-point scale, to each item. The items used were:
 The actions of a single person don't make any difference in tackling climate change.  There is no point in me doing anything about climate change because no-one else is.  Climate change is hard to address because there are so many people on the planet pulling in different directions.  If each of us did our bit to help, we could put an end to the problems of climate change.
Responses to these items are used to indicate the prevalence of views typical of the social dilemma framings of climate change.
Survey Findings
The results of the survey suggest that the majority of respondents are of the view that climate change possesses the characteristics of a social dilemma, as reflected by responses to item ‗Climate change is hard to address because there are so many people on the planet pulling in different directions'. Over three-quarters (79%) of people agreed or strongly agreed with this proposition; with only 3% disagreeing. However, where item wording conveys the implications of this in terms of the lack of value or relevance of individual action, levels of agreement are far lower. Less than a third (30%) agreed or strongly agreed that ‗The actions of a single person don't make any difference in tackling climate change' (41% disagreed or strongly disagreed) and only around one in eight respondents (13%) were of the view that ‗There is no point in me doing anything about climate change because no-one else is' (55% disagreed or strongly disagreed).
With respect to the proposition reflecting the notion portrayed by a number of participants in the qualitative component to the research-that cumulative action (‗doing one's bit') would successfully address climate change, there was a high level of agreement relative to disagreement (41% versus 24%) with around a third of respondents (33%) stating that they neither agreed nor disagreed with this statement.
The full results for each of these items are given in Table 3 . 
Discussion
The idea that climate change is a complex social dilemma has previously been recognised in the literature [19, 20] . Research with members of the public has also suggested that this is reflected in people's own understanding of climate change. Lorenzoni et al. [22] for example speak of participants' reference to what they term a ‗free-rider effect' and Fischer et al. [35] argue that participants express strong doubts about others' and society's capacity for cooperation to respond to climate change. Other work has also applied the social dilemma paradigm to understand and test behaviour and attitudes in the context of climate change [17, 23] . However, despite the strong and consistent emphasis which has been placed upon the idea of climate change as a social dilemma, few previous studies have attempted to elucidate in any detail the ways in which this permeates public understanding of climate change.
The discourse analysis of the present study shows that the climate dilemma is considered to relate to fundamental (even ‗Darwinian') aspects of human nature and human society, and as originating from the inherently self-interested motivations of individuals and nations. Given the distributed and diffuse character of climate change as a social problem, it is argued that standalone action is ineffectual, particularly where this is not reciprocated. Participants' perspectives on the climate dilemma often give it the appearance of an intractable problem-and indeed the language often used by participants reflects a sense of resignation and fatalism concerning the capacity for individuals and society as a whole to respond to climate change. It is clear from the survey data that elements of a social dilemma in the context of climate change are recognised by the majority of respondents. Furthermore, and as Bickerstaff et al. [8] point out, even though members of the public recognise the role of individual behaviour in contributing to climate change, they may be unconvinced that personal action will be effective in addressing climate change given a wider social context in which others are not seen as playing their part. Likewise Butler [6] argues that people often struggle with the placing of responsibility at the individual level in the context of climate change, given their actual experiences of wider social processes.
And yet-among participants' perspectives, strong arguments can also be found for action in spite of-even because of-the social dilemma nature of climate change. One of the principal grounds for responding at the individual (or individual nation) level is that, whilst this may in isolation be unimportant, this will be meaningful at a cumulative level. This perspective corresponds with what Hobson and Niemeyer [36] observe in the context of public understanding of climate change adaptation-where they refer to ‗collective and other-focussed endeavour' as a motivation of individuals, in which there is explicit recognition of the wider social context. Wolf et al. [37] similarly refer to a ‗communitarian' character in many participants' perspective on climate change, in which people emphasise personal responsibility as part of a ‗greater collective'-these authors conclude that such a view was prevalent among those participating in their research in Canada. In psychological terms, this emphasis on the importance of combined effort corresponds to ideas of collective (rather than individual) efficacy and agency. Koletsou and Mancy [38] have indeed argued that perceptions of collective action and outcomes are likely to be critical in determining responses to climate change, whilst noting that there is little empirical research in this area.
As well as conceptualising individual action as having instrumental value as part of a cumulative effort, there is also a strong normative focus in a number of participant remarks-reference is made for example to what one ‗should' do. This sense of an obligation to act has in the literature been termed ‗actionable' responsibility [39] including in the context of climate change [8] . Actionable responsibility can be described as involving the making of connections between moral values and one's own behavioural context, leading to a perceived duty to act. The discourse analysis of the present study suggests that this may occur even where there is not felt to be equivalent action by others. These types of perspective resonate with Myers' [32] contention that people express a personal obligation to act on behalf of others as well as oneself in the context of social and moral dilemmas. With respect to climate change in particular, it has furthermore been argued that personal action has come to be increasingly moralised [6] and that the ascription of personal responsibility for environmental issues as a ‗citizen-consumer' has been widely promoted within contemporary political agendas [40] .
The present study has argued that rhetorical devices such as ‗doing one's bit' can serve as rejoinders to the disempowering character of the climate dilemma. I suggest that many of the arguments in favour of action on climate change, as presented above, provide some basis for optimism about public responses to climate change. Despite recognising the complexities and the societal and interpersonal impediments to change, the value of individual action is nevertheless affirmed by people. This is a phenomenon rarely recognised in the literature, as many studies have instead tended to focus upon ‗barriers' to behaviour change as manifest in public attitudes [22, 41, 42] rather than people's own approaches to circumventing or challenging these. The survey responses indicate nevertheless that such a perspective is relatively widespread: more people were in agreement that cumulative action (‗if each of us did our bit') could effectively address climate change, than disagreed with this proposition; and respondents more often disagreed with survey propositions implying that individual action was futile within a social dilemma. This is not to say that the ‗anti'-dilemma perspectives expressed are without implications of their own. Hobson [43] has argued for example that whilst the commonplace entreaty to ‗do your bit' can lead to positive outcomes, it also promotes a very narrow form of environmental responsibility in which ‗the environment' is viewed as something external to feel guilty about or obliged towards (see also [44, 45] ). Indeed, it may be argued that the sorts of arguments as presented by participants in the present study are made almost exclusively within a context in which ‗small actions' are performed as part of an otherwise unaffected way of life [46] . This, Hobson argues [43, 47] plays down the very real political and collective nature of the challenges faced. The idea that even the cumulative impact of many such small actions is meaningful in real terms has also been challenged-MacKay (2009) for example argues that -the mantra ‗little changes can make a big difference' is bunkum, when applied to climate change‖ [48] ; and Wolf et al. [37] draw attention to numerous other studies that question the effectiveness of individual action and people's ability to enact change. Luque [49] furthermore argues that unless ‗doing one's share' takes as its focus an intention to alter structural conditions (as opposed to undertaking only limited behavioural measures) then the wider context within which people act will remain unchanged.
It should also be borne in mind that arguments made in favour of collective action (and, as part of this, for the significance of individual action within a collective context) may be aligned with underlying values or worldviews that are subscribed to by some people more than others. A substantial corpus of studies has now demonstrated that ‗self-transcendent' values, in which a concern for the welfare of others is a guiding principle in one's life, tend to be associated with a willingness to act pro-environmentally and to consider climate change an important issue [50] [51] [52] [53] . Likewise, the holding of an ‗egalitarian' worldview in which collective action and decision-making are seen as imperative for addressing problems, tends also to be associated with a perception of the importance of climate change [54] [55] [56] . It could be the case, therefore, that the advocacy by some participants for action on climate change in the context of a social dilemma may be related to their particular outlooks on life manifesting within assertions made in the research context.
Implications for Future Research and Public Engagement
Future research might examine how arguments made in favour of action in the context of the climate dilemma, may be supported and advanced into new terrain. Whilst there has been a pronounced trend in recent years towards the promotion of pro-environmental behavior action within an individualized and self-interest frame [44, 45] what has been less explored is an understanding of how individual action can be meaningfully incorporated within the context of collective action. Some recent research has suggested that a perception of efficacy at the collective level (the understanding that collective effort is both possible and meaningful) can be influential in promoting pro-environmental behaviour [38, 57] however this requires to be examined in more detail. The use of linguistic cues congruent with a ‗common interest' frame [51] might be one practical way in which the types of arguments advanced by participants in the present study could be developed and tested as part of structured communication. It would be of interest in particular to examine whether such an emphasis on common interest and collective effort would resonate broadly across different worldviews and personal outlooks, or whether such emphases would have a more limited appeal.
A second area warranting further research attention is that concerning the conceptualization of social dilemmas within climate change adaptation. The present study has been limited to considering the ways in which participants understand climate change as a social dilemma in terms of mitigatory responses at the personal, national or international level. There is however increasing recognition that public engagement in climate change adaptation will be required now and in the future [58, 59] and that, as with mitigation, collective responses are also required for adaptation [60, 61] . Whilst research studies have begun to examine public perceptions of climate change adaptation (e.g., [62] [63] [64] [65] ) the specific means by which adaptation may be understood by people to constitute a social dilemma are, however, yet to investigated. The sorts of decisions presented by adaptation-for example, whether to invest in flood defences at the homeowner level or for there to be an expectation that this be the responsibility of government [66] -might indeed be expected to be characterized by similar tensions between individual and collective action as is found with mitigation.
Conclusions
Climate change is recognised and interpreted as a social dilemma by members of the public, as shown by the analysis of multiple qualitative datasets over the period 1997-2010. Study participants emphasise the multiple conflicts between collective and individual interests, seen to be driven by factors such as self-interest and free-riding. At the same time, arguments are put forward which respond to the framing of climate change as a social dilemma in both normative and pragmatic terms, emphasising the value of cumulative effort and personal responsibility. Quantitative survey data are used to demonstrate that both types of perspective are widespread within a representative sample. It is argued that the resources used to respond to social dilemmas by participants themselves represent a foundation from which to build a constructive engagement with climate change.
